Poor Fetal Heart Rate Variability in a Pregnant Woman with Acute Appendicitis  by Huang, Chih-Cheng et al.
C.C. Huang, et al
Taiwanese J Obstet Gynecol • June 2005 • Vol 44 • No 2158
POOR FETAL HEART RATE VARIABILITY IN A
PREGNANT WOMAN WITH ACUTE APPENDICITIS
Chih-Cheng Huang, Chih-Ping Chen1, Tien-Hui Chen, Kuo-Cherng Lin*
Department of Obstetrics and Gynecology, Changhua Christian Hospital, Changhua, 1Department of Obstetrics and
Gynecology and Department of Medical Research, Mackay Memorial Hospital, Taipei, Taiwan.
*Correspondence to: Dr. Kuo-Cherng Lin, Department of Obstetrics
and Gynecology, Changhua Christian Hospital, 135 Nanhsiao
Street, Changhua, Taiwan.
E-mail: 45409@cch.org.tw
Received: July 8, 2004
Revised: July 9, 2004
Accepted: July 12, 2004
Introduction
Continuous electronic fetal heart rate (FHR) monitoring
was introduced into obstetric practice in the late 1960s.
It has been widely used to assess pathophysiologic
changes in the fetus during labor. FHR variability
indicates autonomic nervous system response,
particularly in the parasympathetic system, to stimuli
[1]. Absence of FHR variability may be due to fetal
metabolic acidosis, neurologic abnormality, marked
prematurity, cardiac arrhythmia, the effects of drugs,
fetal sleep or inactivity, and other unknown causes seen
in a normal fetus [2–6].
We present the case of a pregnant woman with acute
appendicitis who demonstrated poor variability in FHR
on fetal monitoring, and explore the possible reasons as
to why there was poor FHR variability in this case.
Case Report
A 29-year-old woman, gravida 2, para 0, at 40+1 weeks
of pregnancy was transferred from a local clinic to our
delivery room because of acute right lateral subcostal
tenderness and rebounding pain, low grade fever
SUMMARY
Objective: Fetal heart rate (FHR) variability indicates autonomic nervous system response. Absence of variability
may be due to various causes, including fetal metabolic acidosis, neurologic abnormality, marked prematurity,
cardiac arrhythmia, effects of drugs, fetal sleep or inactivity. We present the case of a pregnant woman with
acute appendicitis whose fetus demonstrated poor variability in heart rate, and we explore the possible reasons
that caused poor variability in FHR in this patient.
Case Report: A pregnant woman at 40+1 weeks of gestation was admitted because of acute right lateral subcostal
tenderness and rebounding pain. Under the impression of acute appendicitis, emergency appendectomy was
arranged. Epidural combined with general anesthesia were offered to the patient. Absent variability of FHR
on fetal monitoring was noted immediately after laparotomy, and did not reappear until 5 hours after the
operation. Emergency cesarean section with spinal anesthesia was arranged due to prolonged active phase
in cervical dilatation. The fetus was born with Apgar scores of 6 and 8 at 1 and 5 minutes, respectively. Abdominal
sepsis due to acute appendicitis that subsequently caused chorioamnionitis and fetal infection was the most
probable reason for the poor FHR variability.
Conclusion: When sources of infection are eradicated from a pregnant patient, whether by surgical or medical
methods, FHR variability will gradually return. Seldom is cesarean section indicated at the time of appendectomy.
We suggest that the choice of delivery should depend on the obstetric indications, and not on the event of
acute appendicitis. [Taiwanese J Obstet Gynecol 2005;44(2):158–161]
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(38.1$C) and vomiting. There were no major compli-
cations related to the pregnancy or fetal abnormalities
found before she was transferred.
Pelvic examination in our delivery room revealed
the following: cervix dilatation, 2.5 cm; vertex
presentation; intact amniotic membrane; and cervical
station, –2. Blood tests showed: red blood cell count,
4.78 = 106/+L; hemoglobin, 11.1 g/dL; hematocrit,
33.5%; white blood cell count, 20.4 = 103/+L; platelet
count, 203,000/+L; segmented neutrophils, 91%;
lymphocytes, 3%; monocytes, 5%; bands, 1%;
and C-reactive protein (CRP), 14.8 mg/dL (0–0.5).
Urinalysis revealed results within normal limits except
for protein (+/–). Elevated blood pressure (158/98
mmHg), palpitations (130 bpm) and high body
temperature (38.2$C) were also noted.
Intravenous antimicrobials were immediately
administered, and vaginal delivery and laparotomy were
suggested and explained to the patient and her family.
After a discussion, the patient and her family opted for
vaginal delivery, to take place after appendectomy.
Under the impression of acute appendicitis, an
emergency operation with combined general and
epidural anesthesia was performed. Flunitrazepam 0.2
mg, propofol 160 mg, succinylcholine 80 mg and
atracurium 25 mg were used to induce general
anesthesia; 2% lidocaine 15 mL was administered
thereafter as epidural anesthesia. In addition to the
administration of the general and epidural anesthetic
agents, the patient also inhaled desflurane so as to
maintain the state of anesthesia during the course of the
operation. Appendectomy was performed with
intravenously infused fully hydrated magnesium sulfate
(MgSO4.7H2O; 10 ampoules in 300 mL glucose water;
50 mL/hr) for tocolysis and the prevention of convulsions
during the operation and afterwards in the course of
labor. No hypotension or other unstable cardiovascular
events were noted.
FHR monitoring had shown a reactive pattern when
the patient was first admitted to the delivery room, but
poor variability was noted immediately after laparot-
omy and over several hours of continuous visual anal-
ysis (Figure 1). There were no short- or long-term
accelerations found peripartum, but reactive fetal mon-
itoring reappeared 5 hours after appendectomy (Fig-
ure 2). Initially, the cervix dilated progressively, but was
protracted at 8 cm later. Emergency cesarean section
with spinal anesthesia was arranged under the impression
of prolonged active phase in cervical dilatation. The
fetus was born with a body weight of 3,672 g, a body
length of 50 cm and the presence of thick meconium.
Apgar scores were 6 and 8 at 1 and 5 minutes,
respectively. No neurologic sequelae were found. The
baby was 15 months old and well at the time of writing.
Discussion
The frequency of non-obstetric surgery performed during
pregnancy was estimated to range from 0.75% to 2%
[7]. Appendicitis is the most common cause of abdomi-
nal pain in pregnancy, occurring in approximately 1 in
1,500 deliveries [8,9]. Whether or not simultaneous
cesarean delivery should be performed depends on a
number of factors, including the stage of gestation, the
risk to the mother of a trial of labor, and the presence of
intra-abdominal sepsis. Our patient was at a gestational
age of 40+1 weeks, and the uterus was showing regular
Figure 1. Poor variability in fetal heart rate after laparotomy is shown on fetal monitoring.
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contractions. At the time of admission, continuous
electronic FHR monitoring did not show any ominous
signs, and cervical dilatation was about 2.5 cm. Intra-
venous antimicrobials were immediately given after
laboratory tests of maternal peripheral blood confirmed
infection. Vaginal delivery with prophylactic antibiotics
may be an acceptable choice for the patient and the
fetus under such conditions.
When poor FHR variability is shown on fetal
monitoring after appendectomy, several possible rea-
sons should be considered, and may be divided into
three aspects for discussion. These include contin-
ued magnesium sulfate infusion, retained placental
anesthetic drugs, and effects of maternal infection.
Magnesium sulfate may transiently cause a loss of
FHR variability after a single large intravenous dose, but
not with smaller doses [10]. We continually infused
MgSO4.7H2O intravenously at 2 g/hr to maintain a
therapeutic serum level of 4–7 mmol/L, which appeared
to be a reasonable dosage and is not a single large bolus.
Therefore, MgSO4.7H2O was not likely to have been the
main cause of poor FHR variability in this case.
The effects of retained narcotic drugs after general
anesthesia may also play a role in affecting FHR
variability. Baseline FHR variability is an important
index of cardiovascular function and appears to be
regulated largely by the autonomic nervous system.
Boehm found loss of short-term variability with
the preservation of long-term variability with the ad-
ministration of narcotic analgesic agents [11]. When
narcotic drugs or tranquilizers are administered to a
mother with a healthy fetus intrapartum, it is not unusual
to see a pattern of absent short-term variability fetal
monitoring [2–6]. In our patient, the agent used to
maintain anesthesia was inhaled desflurane. After the
appendectomy was completed, desflurane was gradually
washed out from maternal blood. Placental transfer is
a dynamic process that continues in both directions
across the chorionic membrane. When the mother awoke
from the operation, the anesthetic agents were,
theoretically, present in trace amounts only, with an
equilibrium between maternal blood and placenta.
Retained placental anesthetic effect causing poor FHR
variability was, therefore, not very likely in this case.
Abdominal sepsis due to acute appendicitis that
subsequently caused chorioamnionitis and fetal infection
may be the most appropriate answer to explain the
course of the pattern change on fetal monitoring in this
case. When the patient was transferred from a local
clinic, she was in acute abdominal pain, was febrile, and
her white blood cell count and CRP were elevated. As
the source of infection was gradually controlled with
antibiotics and removed immediately by appendectomy,
the maternal infective events subsided. This may explain
why reactive FHR reappeared 5 hours after the operation.
FHR and uterine tone should be monitored before
and after each operation. However, monitoring may
not be possible during abdominal procedures. In our
patient, before reactive FHR reappeared, it was difficult
to determine if the fetus was distressed or not based
simply on the clinical signs and fetal monitoring. There-
fore, we suggest that delivery of the intrapartum fetus
is indicated unless there is additional information
showing good fetal condition in selected case set-
tings. When sources of infection are eradicated from
the pregnant patient, whether by surgical or medical
Figure 2. A reactive pattern in both short- and long-term variability is shown on fetal monitoring about 5 hours after
laparotomy.
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methods, FHR variability will gradually return to an
assuring pattern. Aggressive treatment and continuous
monitoring of the pregnant woman and the fetus should
be carried out. When a pregnant woman has other
health problems, the management of such a patient will
depend on the gestational age and the individual
conditions. Seldom is cesarean section indicated at the
time of appendectomy. We suggest that the choice of
delivery should depend on the obstetric indications,
and not on the event of acute appendicitis.
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